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Ha3epHO-KOMnbK>TepHUM anbsiHC 

(onbiT TexHO/iorMHecKoro nporH03d) 

A. riETPOOIH 

TeepCKOM nojiMTexHHMecKMM mhctmtyt 



HayMHO-TexHHMecKaH peBOJiiouHH npn- 
KOBaJia k ce6e KpHTHqecKyio Mbicjib. 
H 3to Hey^HBHTejibHo. Mto, KaK He 
HTP, ojiHueTBopneT b XX b. qejioBeqe- 

CKyK) UHBHJIH3aUHK)? Y^HBHTeJIbHO Apy- 

roe. PeBOJiiouHOHHbie nepeMeHbi, Bbi3pe- 

BaiOlUHe B C06CTBeHHO HH^yCTpHaJlbHOH 

cc})epe, KaK-TO otoidjih Ha 3a£HHH njiaH, 
b to BpeMH KaK b Heapax caMofl HTP 
3apoAHJicH npouecc, KOTOpbiH yme nepe- 
ceK ee rpaHHuw h HanpaBHJicn no 
CBoeMy oco6oMy nyTH. H ecJiH He oc- 
MbicriHTb ero, mo>kho o6peqb ce6a Ha 
6;iy>KAaHHe b TexHOJiornqecKHx noTeMKax. 
He roBopH y>Ke o tom, hto caMO 
npocJ)eccHOHajibHoe (HayqHoe, HHaceHep- 
Hoe h t. a.) o6pa30BaHHe He MO>KeT 
6biTb a^eKBaTHMM, ecjiH oho He conpa- 
>KeHO C. HHAVCTpHaJIbHOH h qejiOBeqe- 
ckoh nepcneKTHBOH. 

Hto >Ke sto 3a npouecc? 

Peqb mxer o reHe3Hce hoboh hh- 
AycTpnajibHOH peBo^rouHH. Bee npe^uie- 
CTByiomHe HaynHO-TexHHqecKHe h TexHO- 
jiorHMecKHe cabhfh (co BpeMeH npo- 
MbiuiJieHHoro nepeBopoTa XVIII b.), 
HecMOTpn Ha bcio cboio rjiyfiHHy h H30iu- 
peHHOCTb, ocTaBajiHCb b paMKax MaujHH- 
Horo npoH3BOACTBa. JXame KOMnjieKCHan 

aBTOMaTH3aUHH npOMHUIJieHHblX UHK- 

jiob — sto He 6oJiee mcm «HHTejuieKTya- 
;iH3auHH» MauiHHHbix (J>yHKUHH Hy no 
cymecTBy, jiHtub Bbicman CTa^HH Mexa- 

HHMeCKOH UHBHJIH3ai|HH. HHoe AeJio 
Jia3epHO-KOMnbK)TepHblfi aJIbHHC, KOTOpbiH 



MO>KeT npeBpaTHTb npOHSBOACTBO B He- 
npepblBHblfi 3HeprO : HH(J)OpMaUHOHHbIH 

npouecc, b KopHe H3MeHHB jero npHpoay 
h xapaKTep. 

O^HaKO npe>KAe qeM oqepTHTb koh- 

Typbl HOBOH HHAyCTpHaJIbHOH peBOJIK)- 
UHH, OfipaTHMCH K ee HCTOKaM. 
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BypHbifl pocT KanHTajiHCTHHecKoro 
npOH3BOACTBa, HaqaBUiHHCH b SanaAHOH 
EBpone b XVI— XVII crojieTHHx, npn- 

JiaJl MOlUHblH HMnyJIbC pa3BHTHK) TBOp- 

qecKHx chji qejiOBeKa. EcrecTB03HaHHe 
npeTepnejio KOHuemyajibHyio peBOJiio- 

UHK). A OHa, B CBOK) Oqepeflb, OTKpbl- 
Jia IUHpOKHe B03MOJKHOCTH flJIH npaKTH- 

qecKHx npHjio>KeHHH ecTecTB03HaHHfl. Ca- 

MH HHM<eHepbI CTaJIH OpHeHTHpOBaTbCH 

Ha Te o6pa3uw ToqHOCTH, KOTopbie 3a#a- 
BajiHCb yqeHbiMH. 3to o3Haqajio peBOjiio- 
Uhohhhh c^BHr b TexHHqecKOM TBopqe- 
ctbc Bmjih co3AaHbi HOBbie cpe^cTBa Tpy- 
aa h cnocofibi npeo6pa30BaHHH 3Hep- 
thh. TaK 3apoAHJiacb ocHOBa npOMbini- 
jieHHofl peBOJiiouHH XVIII b. — nepexoA 

OT MaHy(£aKTypbI KMaiUHHHOH HHAyCTpHH. 

BcHKoe MauiHHHoe ycrpoftcTBO co- 
ctoht H3 Tpex rJiaBHbix qaerefi: abh- 
raTejiH, nepeiiaToqHoro MexaHH3Ma h 
pafioqefi MauiHHbi. npHqeM pa6oqaa Ma- 

UJHHa BbinOJIHHeT B HHAyCTpHajlbHblX 

npoueccax KJiioqeByio 4>yHKUHK>, npHMO 
B03AeficTByH Ha npe^MeT Tpyaa h H3Me- 
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Bydymee e HacTOHiqeM 



HHH ero B COOTBeTCTBHH C 3a#aHHbIMH 

napaivieTpaMH. OarajibHbie me qacTH 

MailJHHHOrO yCTpOHCTBa BbinOJIHHIOT cjiy- 

>Ke6Hbie 4>yHKUHH: ABHraTeJib o6ecneqH- 
BaeT Heodxo^HMyio MexaHHqecKyio 3Hep- 
rmo, a nepeAatoMHbiH MexaHH3M no#- 
boaht ee k opyAHHM Tpy.ua. Hey^HBH- 
TejibHo, mo npoMbiuijieHHan peBOJiio- 

UHH HaHHHaeTCH HMeHHO C nOHBJieHHH 

pa6oqeft MaiiiHHbi. 

B MeM ace cyTb 9Toro HH^ycTpHajib- 
Horo nepeBopoTa? J\ej\o btom, hto pa6o- 
qan MauiHHa o6-be,nHHHeT b o#Hy cHcre- 
MaTH3HpoBaHHyio nocjie/iOBaTejibHocTb 
onepauHH, KOTopue coBepuiajiHCb paHbiue 
peMecjieHHHKaMH hjih HacTHqHbiMH pa6o- 

MHMH C nOMOmbK) CneUHaJIbHblX HHCTpy- 
MeHTOB. B HCH 3TH HHCTpyMeHTbl 3aMe- 

hhiotch cjiojkhwmh MexaHH3MaMH, one- 

pHpyiOmHMH MHO>KeCTBOM OAHOpOAHblX 

opy^HH Tpy.ua. IlosTOMy pa6oqan MaiiiH- 
Ha ocBo6o>KAaeT qejiOBeKa ot yqacTHH 
b caMOM aKTe npeo6pa30BaHHH cbipo- 
ro MaTepnajia h ocTaBjineT eMy jiHUJb 
4>yHKUHH KOHTpojiepa h peryjiHpOBiuHKa. 
flpaBAa, qejioBeK Hcnojib3yeTCH eme h 
Kan npo'cran ABHraTejibHaa cHJia. Ho 
3Ty-To ero 4>yHKUHio KaK pa3 mojkho 
nepe/iaTb ecTecTBeHHbiM SHepreraqecKHM 
npoueccaM. 

Me>K,ny TeM ycjio>KHeHHe MaiiiHHHbix 
ycTpoficTB (yBejinqeHHe pa3MepOB h ko- 

JIHqeCTBa KOHCTpyKTHBHMX 3JieMeHTOB), 

pa3pacTaHHe hx npoMHiujieHHbix fyyuK- 
uhh h ycHJieHHe B03AeficTBHH Ha o6pa6a- 
THBaeMbiH npe^MeT TpeSyioT yKpynHeHHH 
^BHraTejibHHX MexaHH3M0B, a 3HaqHT, 
h noABO^a k hhm 66jibuiHx 3HepreTHqe- 
ckhx pecypcoB. TaKHx, q-ro npeBoexo^HT 
He TOJibKo (|)H3HqecKHe B03Mo>KHocfH qe- 
jioBeKa, ho h 3HeprHio, aocTaBjiaeMyio 

>KHBOTHbIMH HJIH «npHpyqeHHbIMH» HBJie- 

hhhmh npHpo^w. npnqeM Hy>KHa 6dJiee 
KaqecTBeHHan 3HeprHH — HanpaBJieHHan, 
CKOHueHTpHpoBaHHan, cnocofiHaa #aTb 
bwcokhh K03(J)(J)HUHeHT nojie3Horo Aeft- 
ctbhh. OHa jiojimna 6biTb kohtpojih- 
pyeMOH, noABJiacTHofl qejiOBeKy, a He bh- 

XO^HTb H3 nOBHHOBeHHH B CaMblX He- 

npeABH^eHHbix CHTyauHflx. 

JlyqujHH oTBeT Ha 3th 3HepreTHqe- 
CKHe 3anpocbi — napoBaa MauiHHa. 

HMeHHO ohh npHAajiH efi cj)yHAaMeH- 



TajibHbiH npaKTHqecKHH cmhcji, xoth OHa 
6buia H3BecTHa eme b MaHy^aKTypHbift 
nepnoA. OcHOBHan TexHOJiorHqeeKan 
4>yHKUHH napOBOH MaiiiHHbi — npeoSpa- 
30BaHHe TenJioBOH 3HeprHH b MexaHHqe- 
CKyio. IlepeAaBaHCb qepe3 MaxoBHK h pe- 
AyKTopbi k HenocpeACTteeHHbiM opyAHHM 
Tpy^a, noMemaioiUHMCH b pa6oqen MaiiiH- 
He, MexaHHqecKan 3HeprHH BbinojiHneT 
onpeAejieHHyio pa6oxy. TeM caMbiM napo- 
BaH MamHHa no3BOJineT qejiOBeKy, yMeB- 
uieMy paHbuie TOJibKO o6pamaTb b Ten- 
jio ABHraTejibHyio 3HeprHK), no/iqHHHTb 
CBoeA BOJie o6paTHbift npouecc h Bocnpo- 
H3BO^HTb ero b KOHTpojiHpyeMbix ycjio- 

BHHX. 

B qeM Bbipa>KaeTCH peBOJiiouHOHHoe 
3HaqeHHe napoBOH MauiHHbi? ripe^K^e 
Bcero b tom, qTo napoBaH MauiHHa 
nepeBO^HT 3HepreTHqecKHe pecypcbi H3 
o^Horo BH^a b Apyroft, npHcnocadjiHBan 

HX K KOHKpeTHbIM npOH3BO^CTBeHHbIM 
Hy^K^aM. ripH 3TOM B KOpHe H3MCHHeTCH 

o6T>eKTHBHbift xapaKTep AofibiBaeMOH 
3HeprHH, noBbiujaioTCH ee KaqecTBeHHbift 
ypoBeHb h Mepa opraHH30BaHHOCTH. 
iJajiee, napoBan MauiHHa bo mhofom 
ocBo6o>K ( naeT >khboh Tpyn ot TH>KejioH, 
pyTHHHOH AeHTejibHocTH, ycTpaHHeT ero 
HenepcneKTHBHbie npoMbiujjieHHbie (j)yHK- 

UHH. 3TO npHBO^HT K pOCTy npOH3BO- 
AHTeJIbHOCTH Tpy^a, OTHOCHTeJIbHOMy co- 

KpameHHio Tpy^03aTpaT h yjiyqmeHHio 
KaqecTBa MaccoBofl npo^yKUHH. HaKOHeu, 

npOHCXOAHT aBTOHOMH3aUHH HH^yCTpH- 

ajibHbix npoueccoB, 'npoTeKaiou^Hx y>Ke 
6e3 npHMoro BMeiuaTejibCTBa qejiOBeKa. 
TaKHM o6pa30M, opraHHqecKoe e^HH- 
ctbo napoBoft h pa6oqefl MauiHH cocTaB- 
jineT TexHHqecKoe H^po peBOJiiouHOHHbix 

npOH3BO^HTeJIbHbIX CHJI. 

O^HaKO MaiUHHHOe npOH3BOACTBO 

nepBOHaqajibHo B03HHKaeT Ha He cooTBeT- 
CTByiomeH ero npHpo^e MaTepnajibHOH 
6a3e, cjio>KHBuieHCH npeHMymecTBeHHO 
b MaHycJ>aKTypHyio snoxy. FIosTOMy o6-b- 
eKTHBHbie HHTepecw MauiHHHoro npOH3- 
BOACTBa TpedyioT KopeHHoro noBopoTa 
b caMOM cnoco6e npoH3Bo^cTBa. H Jinuib 
npeBpameHHe MauiHH b KJiioqeBoe 3BeHO 

npOMMlUJieHHOrO npOH3BOACTBa He TOJibKO 

b 4>yHKUHOHajibHOM, ho h b reHeTHqe- 
ckom OTHOuieHHH, t. e. C03^aHHe C HX 
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nOMOIUbK) ApyrHX MaiUHHHblX yCTpOHCTB, 

d3HanaeT noHBjieHHe a^eKBaTHoro tyynjia- 

MettTa HOBblX HHAyCTpHaJIbHblX CHCTeM. 

TeM CaMMM MaUlHHH'aH HHAyerpHH npno6- 
peraeT caMOCTOHTejibHbiH eraTyc h nepe- 
CTaer Hy>KAaTbca b npe^mecTByiomHx 

(})OpMaX npOH3BOACTBeHHOH AeHTeJIbHO- 
CTH. 



onepaTOpCKyio AenTejibHOCTb, cboah ee k 
pnjxy «JiorHHecKHX» 3aAaq, He Tpe6yio- 

IU,HX 60JIbHJHX TBOpqeCKHX yCHJIHH HJIH 

TOHKoro npo(J)eccHOHajibHoro HCKycerBa, 
OHH npeBpamaioT onepaTopa b npoeryio 
«HH(})opMauHOHHyio CHJiy», KOTopan Bnoji- 
He MO>KeT 6biTb 3aMemeHa 3KBHBajieHT- 

HblM TeXHHHeCKHM yCTpOHCTBOM. 3Ty-T0 

«BaKaHCHio» h 3anojiHneT KOMnbiorep. 



HTP yrjiy6Hjia HHAycTpHajibHbift npo- 
rpecc, o6ycjioBHB 3BMemeHHe MauiHHHbix 

yCTpOHCTB aBTOMaTHMeCKHMH CHCTeMa- 
MH, (|)yHKUHOHHpyiOmHMH B paMKaX 
3aMKHVTbIX ITHKJIOB 6e3 yqacTHH qejio- 

.Beka. 3to npHBejio k npHHUHnnajibHO- 

My ofiHOBJieHHK) npOMbllUJieHHblX CTpyK- 
TVp, rH6KOH aBTOMaTHSaUHH npOH3BOA- 

cTBeHHbix npoueccoB. 

Booeme-TO 1 aBTOMaTHqecKHe cHCTeMbi 
caMH no ce'6fe'He cm/ib yac opHrn- 

HaJIbHbl. OHH CT'ajlH B03HHKaTb B HeA" 

pax «npocToro» MauiHHHoro npoH3BOA- 
cxsa (cKaxeM, annapaxbi, ocTaHasjiH- 
BaBiu'He rtpHAHJibHyio MauiHHy hjih napo- 

BOH TKaUKHH CTaHOK) . IlpHMepOM aBTO- 

MaTH3HpoBaHHoro npeAnpHJiTHH cjiymn- 
jia 6yMa>KHaH 4>a6pHKa npouuioro Bena. 
PacqjieHeHHaH cHdeMa MauiHH, KOTopwe 

npHXOAHT B ABH>KeHHe HQA BOSAeHCTBHeM 

e^HHoro ueHTpajibHoro aBTOMaTa, h ecrb, 
no cymeerBy, 3aKOHqeHHaa (})opMa «npo- 

CTOH» MaillHHHOH HHAyCTpHH. 

Ho Ha (J)OHe HayqHO-TexHHqecKOH 

peBOJIIOUHH 3TH aBTOMaTHMeCKHe ycTpofl- 
CTBa BbirJIHAHT HBHbIM aHaXpOHH3MOM. 

Hx npoH3BOACTBeHHbift noTeHunaji nepe- 

CTaeT y^OBJieTBOpHTb yCJIOJKHHBUIHMCH 

HHAycTpHajibHbiM saAaqaM, npHXOAH BO 
Bee 6ojibiuee npoTHBOpeqne c HOBefiiim- 

MH TeXHHMeCKHMH KOHCTpyKUHHMH H TeX- 

HOJiorHnecKHMH onepauKHMH. K TOMy >Ke 

TpaAHUHOHHbie aBTOMaTbl OrpaHHMHBaiOT- 

ca npHMbiM AeftcTBHeM. OfipaTHan CBH3b, 
KaK npaBHJio, BbinaAaer hs hkx. A crajio 

6bITb, OHH He MOryT HOCHTb caMO- 

ynpaBjiaeivforo xapaKTepa. Me>KAy TeM 

HTP npHHOCHT C COuOH HH(})OprviaUKOH- 

Hbie TexHOJiorHH, ynpaBJiHiouxne npoMbim- 

JieHHblMH CTpyKTypaMH. 3th TeXHOJlOFHH 
HC TOJIbKO CHHmaiOT HHTeJIJieKTyaJIbHOe 

Hanpn>KeHHe onepaTopa: CTaHAapTH3HpyH 



HCTOKH HH())OpMaUHOHHOH peBOJIIOUHH 

jie^aT b 40-x roAax XX ctojicthh^ 
HMeHHo TorAa'B CoeAHHeHHbix UlTaiax 

H CoB6TCKOM C0K)3e nOMTH OAHOBpeMeH- 
HO • nOHBHJIHCb nepBbie 3JieKTpOHHO-BbI- 
MHCJIHTejIbHbie MaiUHHbl. Ho 3TO 6bIJIH CKO- 

pee csepx6biCTpoAeiiCTByK)uxHe apH(J>MO- 
MeTpbi (3aivieTHO o6jierqaBiiiHe, CKa>KeM, 
HH>KeHepHbie pacqeTbi), He>KejiH TexHHqe- 
CKiie cpe^CTBa, Kpyro MeHHsuiKe Hayqnyio 
h npoH3BOACTBeHHyio npaKTHKy. 

MaJIO MTO H3MeHHJIOCb B 3T0M CMblp- 

jie h c np.HXOAOM 3BM BToporo noKO= 
jieHHH, co3AaHHbix Ha py6e>Ke 50 — 60-x 
toaob h ocHOBaHHbix Ha nojiynpoBOAH^- 
KOBbix sjieMenxax. HpaB/ia, cHJibuo 

B03pOCJIO 6bICTpO,UeHCTBHe 3THX 3BM. 

K TOMy >Ke ohh 6bijiH 6ojiee najiem- 

Hbl H nOJiyMHJIK pHA npaKTHHCCKHX 

npHJio)KeHHH b SKOHOMHKe, ynpaBjieHHH 
h Apyrnx c(J>epax. TeM He MeHee 

OHH He AaJIH KOpeHHOH MOAH(J)HKaUHH 

HH(j)opMauHOHHbix npoueccoB. HcxoAHwe 
AaHHbie no-npe>KHeMy 3aHOCHJiHCb Ha nep- 
(})OKapTbi h nepcJ)OJieHTbi, a H3 MauiHHbi 
H3BJieKajiHCb AJiHHHbie pyjiOHbi 6yMarn 

C UH(})paMH, nOAJie>KaBUIHMH KpOnOTJIH- 

boh 66pa6oTKe. 

CoBceM Apyran CHTyaunn B03HHKJia 
b KOHue 60-x toaob, KorAa 6wjih co3Aa- 
Hbi 3BM TpeTbero noKOjieHHH, 6a3Hpyio- 
mnecH Ha HHTerpajibHbix cxeMax. IToji- 
HOCTbio nepeBepHyjiocb OTHomeHHe k riep- 
cneKTHBaM KOMnbiorepHbix ycxpOHCTB. 
Hhcto BbmHCJiHTejibHbifl acneKT B HHX 
BOo6me OTom-eji Ha 3aAHHH njian. 
FjiaBHbiM crajio ouecneneHHe AHajiora 
qejiOBeK — MauiHHa. 

BojibiuHe HHTerpajibHbie cxeMbi h mh- 
HHaTiopHsauHH nocjiy>KHJiH ochoboh nep- 
coHajibHbix KOMnbioTepoB (FI3Mob), non 
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Bydyutee a nacroHuteM 



th He ycrynaiomHx no cq'eTHO-BbiqHCJiH- 
TejibHWM KanecTBaM h Ha#e>KH0CTH Ma- 
uiHHaM TpeTbero noKOjieHHH. ^HCKOBan 
naMHTb, HajiHHHe AHcnJieeB, He6ojibiiiHe 
pa3Mepbi h AeuieBH3Ha, a TaoKe othoch- 
TejibHan npocTOTa cTpyicrypbi MaTeMaTH- 
qecKoro o6ecneqeHHH npeBpamaiOT hx b 

HenOCpeACTBeHHO HpaKTHqeCKHH HHCTpy- 

MeHT HH({)opMauHOHHoro aHajiH3a, npnqeM 
He TOJibKo b HayqHo-HccjieaoBaTe^bCKOH 
c(J>epe, ho h, nanpHMep, b npOMbiuiJieH- 
hom npoH3BOACTBe. OopMHpyioTCH uejibie 
(b tom qncjie Me^KAyHapo^Hbie) HH(})op- 
MauHOHHbie CHcreMbi, b kotophx n3Mbi 

HBJI5HOTCH TepMHHajiaMH, nO£KJIK)qeHHbI- 

mh k ueHTpajibHOMy npoueccopy h H3BJie- 
KaiomHMH H3 Hero j!K)6bie HeoSxonHMHe 
AaHHbie. B co3AaHHH pasBeTBjieHHbix 
ceTeft BWHHCJiHTejibHbix ueHTpoB h ycra- 

HOBJieHHH MHOrOKaHaJIbHblX CBHSeft Me>K- 
Jiy TepMHHajIbHblMH yCTpOHCTBaMH H 3aK- 
JIlOMaeTCH CyTb HH(})OpMaUHOHHOH peBOJIK)- 
UHH. 

ilajibHefliiiaH cy^b6a HH(})OpMauHOH- 
Horo nporpecca 6y#eT 3aBHceTb, no-BH- 

AH'MOMy, OT AHHaMHKH COBepUieHCTBOBa- 
HHH TeJieMaTHMeeKOH TeXHHKH. B CBOK) 

oMepe^b, 0Ha noAHHMeTca Ha HOByio 
CTyneHb c MaccoBbiM noHBJieHHeM 3BM 
cjieayiomero noKOJieHHH, nepepacnpe^e- 
jiHiomnx 4>yHKUHH Me>KAy nporpaMMHWMH 

H BHMHCJIHTeJIbHblMH KOMnOHeHTaMH qe- 

jiOBeKo-MauiHHHoro KOMnjieKca. B HnoHHH 
nojiHbiM xoaom H^eT pa3pa6oTKa KOMnbio- 
Tepa, «yMeiomero» noHHMaTb TeKCT h 06- 
maTbCH c no;ib30BaTejieM Ha ecrrecTBeH- 
hom H3biKe. OnbiTHyio MO^ejib HaMeqa- 

eTCH H3rOTOBHTb K KOHUy 1991 r. 

A Ha OMepe^H yme h «HeHpOKOMnbio- 
Tep». Bee 3to HBjiaeTCH kjijomom k 

nOflJIHHHOH p060TH3aiXHH npOH3BO,H- 

CTsa — nepexoAy ox MaHHnyjiHxopOB k 

pOdOTaM C aBTOHOMHblMH KOMnblOTepHbl- 
MH CHGTeMaMH H Heo6xO#HMOH HH(j)Op- 

MauHOHHofi 6asoH /yin nojiHofi aBTOMaxH- 
3auHH HHAycTpHajibHHx npoueccoB. 



KoMnbioTepbi Hepe^KO cpaBHHBaioT c 
BHJiaioiiiHMHCH H3o6pereHHHMH nnouyio- 
ro, h npeagie Bcero c napOBoft MauiH- 
Hoft, KOTopan b coqeTaHHH c pa6oqeft 



MauiHHofl CTajia TexHHMecKHM H^poM npo- 

MblLUJieHHOH peBOJIlOUHH XVIII B. OflHaKO 
npH 3TOM, KaK npaBHJIO, CMHTaeTCH, 

mto ecjiH napoBan MauiHHa 3aMeHHjia 
qpH3HHecKyio CHJiy jhoach, to 3BM crajia 
npOAOJi>KeHHeM qejioBeqecKoro HHTejuieK- 
Ta. Ho HcqepnbiBaeTCH jih sthm HHfly- 
CTpHajibHan ({ryHKUKH KOMnbiOTepHHx ycr- 

pOHCTB? OqeBHAHO, HeT. 

3BM, npe,nHa3HaqeHHaH /yin pa6o- 
Tbi b AHaJioroBOM pexcHMe, BMecTe c 
nSMaMH h TejieMaTHqecKHMH ycTpofl- 1 

CTBaMH, CBH3bIBaiOmHMH U,eHTpaJIbHbIH 4 

npoueccop c ceTbio TepMHHajios, co- 
BepmaeT KopeHHoft nepeBopoT b cpea- 
CTBax npoH3BOACTBa h pwqarax ynpaB- 
jieHHfl oSmecTBeHHWMH npoueccaMH. 
FIpe>KAe Bcero, KOMnbiOTepHbie cHCTeMbi 

HBJIHIOTCH HCTOqHHKOM nOBblllieHHH Ka- 

qecTBa nojiyqaeMOH HHibopMauHH. OHa 

BMBOAHTCH Ha SKpaH AHCnJieH B TOft (J)Op- 

Me, b KaKofi Hy>KHa nojib30BaTejiK>, — 
b UH(J)poBOH, b BH^e AHarpaMM, rpacj)H- 
kob h qepTejKeft. Co cBoefi ctopohm, 
BH3yajiH3auHH pe3yjibTaTa AaeT bo3mo>k- 

HOCTb He npOCTO npHMO BMeiUHBaTbCH 
B XOJX BHqHCJIHTeJIbHOH AeHTeJIbHOCTH 

h aep>KaTb ee nojx HaAe>KHbiM kohtpo- 
jieM, ho h BecTH nocTOHHHoe^ o6me- 
HHe c 3BM b TeMne cqeTa. IeM ca- 

MWM KOMnblOTepM CJiy>KaT CpeACTBOM 
MOAeJIHpOBaHHH MblCJIHTeJIbHWX fleHCTBHH 

h nepeBOAa b njiaH HHCpopMauHOHHoro 
aHajiH3a HayqHbix h npaKTHqecKHX npo6- 
jieM. 3to ocoSeHHO Ba>KHO b Tex cjiy- 
qajix, Kor^a peajibHWH aKcnepHMeHT 

CHJIbHO 3aTpyAHeH HJIH BOBCe HeB03MO- 

>KeH. CnajKeM, npH npoBepne 3HaHHfi 06 

3BOJI10UHOHHMX HpOUeCCaX HJiH CHJIbHblXl 

B3aHMOAeHCTBHHX (peuieToqHoft TeopHH 
yaep>KaHHH KBapKOB), MOAejinpoBaHHH 
ynpaBJienqecKHx crpyKTyp hjih kocmh- 
qecKHx HBJieHHH. 

TexHOJiorHqecKOH 6a3oft hobchluhx 

KOMHbK)TepHb[X CHCT6M BHCTynaeT FIOHC- 

THHe peBOJiiouHOHHwft cnoco6 xpaHeHHH, 
o6pa6oTKH h nepe^aqH HH(})opMauHH. 
CyTb ero b tom, qTo Bee sth onepa- 
Uhh coBepuiaioTCH 6e3 HenocpeACTBeHHO- 
ro BemecTBeHHoro ofiMeHa. BjtaroAapw 
pasne/ieHMK) npoueccoB o6pa6oTKH hh- 
4>opMauHH h nepeHOca Maccu y^aeTCH 
o6ecneqHTb 4>yHKUHOHHpoBaHHe HH(|)op- 
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MauHOHHOH CHCTeMH 6e3 MexaHHqe- 
CKoro nepeMemeHHH ycTpoftcTB. «Mexa- 

HHKa» eCJIH H HCnOJIb3yeTCH, TO JIHUJb 

b xofle MejioBeKo-MaiiiHHHoro anajiora. 
TeM caMbiM o6mch HHc^opMauHefl npeBpa- 
maeTCH b noqTH Bceuejio 3Hepre™qecKHH 
npouecc. 

TaKHM o6pa30M, KOMnbK)Tepbi «c Ha- 
hhhkoh» — 3to He npocTo npe^MeTHoe 
BonjiomeHHe h npoAOJi>KeHHe HHTejuieK- 

TVaJIbHblX CHJI ? HO OTHOCHTeJIbHO caMO- 
CTOHTeJIbHbie HH(})OpMaUHOHHbie KOMII- 

jieKCbi, KOTopbie b H3BecTHbix npe^ejiax 

He3aBHCHMbI OT BHeillHHX VCJIOBHH H 
KOHKpeTHHX 06CT0HTejIbCTB pafiOTbl. Oc- 

Bo6o>KAaH qeJioBena ot yqacTHH b ot- 

AeJIbHWX npOHSBO^CTBeHHHX UHKJiax, 3TH 
KOMnJieKCbl BMnOJIHHIOT no OTHOUieHHK) K 

hhm KOHTpojiHpyiomHe h ynpaBJiaiomHe 

(J)yHKUHH, 

KoHe^Ho, rjiy6oKan KaqecTBeHHan 
TpaHC(|)opMaUHH, KOTopyio npeTepneBaeT 
o6mecTBeHHoe npoH3Bo,ncTBo b xo#e BHe#- 

peHHH HOBeHIlIHX KOMnblOTepOB, HCXOAHT 
OT AyXOBHOH C(|)epH: B HHAyCTpHaJIbHblX 

CTpyKTypax MaTepHajiH3HpyioTCH mhcjih- 
TejibHbie cnoco6HocTH MejiOBeKa. TeM He 
MeHee, caMa KOHCTpyKTHBHan peajiH3auHH 
ynpaBJiHiomeft chctcmh npe^nojiaraeT ot- 
Ae^eHHe cqeTHO-peuiaiomHx (})yHKUHH ot 
qejiOBeqecKoro co3HaHHH. 3to c o#hoh 
CTopoHbi. A c Apyroft — TaKaa cHCTeMa 

BKJIIOMaeT B CeuH He TOJIbKO HH^OpMa- 

UHOHHbift ueHTp, b KaKOM-TO CMbicjie aHa- 
jiorHMHWH M03ry, ho h pa3JiHHHbie op- 
raHhi, o6ecneMHBaK>mHe ee «HesaBHCH- 
MOCTb» (3(})(J)eKTopbi, nponpnoueirropbi 

H T. £.). TO eCTb HH(})OpMaUHOHHbie 

CHCTeMbi npespaiuaiOTCH b MouiHbie cpe#- 
CTBa aBTOHOMHoro ynpaB^eHHH npoH3BO£- 
CTBeHHbiMH nHKjiaMH. Ohh no^roTaBjin- 

B3K)T pO>K"eHHe aBTOMaTHMeCKHX 33BO- 

#ob, Ha KOTopbix qejiOBen HrpaeT jwiiib 
pojib HaSjiio^aTejiH h KOHTpojiepa Bcero 
HHnycTDHajibHoro nponecca b uejioM. 
Me>KAy TeM BHeapeHHe caMoynpaB- 
jineMbix aBTOMaTHqecKHx crpyKTyp npe#- 
nojiaraeT TaKyio opraHH3auHio npoH3BOA- 

CTBa, npH KOTOpOH B03MO>KHa SbicTpaa 

nepecTpoHKa pa6oqHx (J)yHKUHH npOMbiin- 
jieHHbix ycTaHOBOK. OTHOCHTejibHoe no- 
ctohhctbo opy^Hft Tpyaa H HH,HyCTpHaJIb- 
Hbix npoueccoB cymecTBeHHO orpaHHHH- 



BaeT nepcneKTHBbi Hcnojib30BaHHH kom- 
nbioTepHbix cHCTeM. Flo cyTH, hx 3a,naMa 
cboahtch k peajiH3auHH H3HanaJIbHO 
3a#aHHbix (J)opM npoH3BOACTBeHHoft nen- 

TejIbHOCTH. MtO >Ke KaCaeTCH £HHaMHKH 
npeo6pa30BaHHH TeXHHMeCKHX KOHCTpyK- 

ixyivi h TexHOJiorHnecKHx onepanHfi, to OHa, 
ecTecTseHHO, OKasbisaeTCH BHe nojin jxefi- 

CTBHH HH(})OpMaUHOHHMX KOMnJieKCOB. 

H MTofibi npeoAOJieTb 3to orpaHHMeHHe, 
cjie^yeT npH&aTb rH6KOCTb caMHM npo- 
MbitujieHHbiM CTpyKTypaM. 



THfiKaH npOH3BO/lCTBeHHaH CHCTeMa 

(mC), SyAy^H rpynnofi CTaHKOB hjih 
o6pa6aTbiBaiomHx ueHTpoB, coeAHHeHHbix 
TpaHcnopTHbiMH cpeacTBaMH jijih nepe- 
jiami npe^MeTa Tpyaa, onnpaeTCH Ha 
ABa 4>yHAaMeHTajibHbix npHHunna — 

po60TH3aUHK) CTaHKOB H aBTOMaTH3a- 

UHio Me>KCTaHOMHbix CBH3eft. HHane TOBO- 
PH, aBTOHOMHHe po6oTbi, BCTpoeHHbie B 
CTa6HjibHyio TexHOJiorHqecKyio cpe,ay, 

«CpaUUHBaK)T» 3(J)())eKTHBHOCTb MaCCOBOFO 
npOH3BO^CTBa C AHHaMHKOH MejiKocepHH- 

Horo. TeM caMbiM, Bo-nepBbix, yBejinw- 
BaeTCH 3arpy3Ka o6opyAOBaHHH (na 
MeHbiuHx npoH3BOACTBeHHbix yqacTKax 

MO>KHO H3rOTOBHTb CojIbUie npO^yKUHH, 

npHqeM jiyquiero KaqecTBa), bo-btophx, 
coKpamaeTCH BpeMH «po>K,aeHHH» npo- 

AyKUHH (h B CHJiy 3T0r0 CTaHOBHTCH 

B03MO>KHbiM oojiee obicTpoe h ziemeBoe 
ocBoeHHe hobmx bh^ob npo^yKUHH, one- 
paTHBHoe pearnpoBaHHe Ha noTpe6HOCTH 

pblHKa) H, B-TpeTbHX, uJiarOAapH CHHXpO- 

HH3auHH npoH3BOACTBa h MHCJiy crene- 
Hefi ero cbo6oaw, oSecneqHBaeTCH H3ro- 

TOBJieHHe UIHpOKOfl HOMeHKJiaTypbi H3Ae- 

jihh, npHMeM b jik)6oh nocjie^oBaTejibHo- 
cth. Flo oueHKe cneunajiHCTOB H3 yHH- 
sepcHTeTa KapnerH— MejiJiona (CUIA), 
yjKe ceftqac c noMombio po6otob mo>k- 

HO aBTOMaTH3HpOBaTb OKOJIO TpeTH Bcex 

onepaiiHH b aMepHKaHCKOH npoMbiuuieH- 
hocth, a b 90-e rojiu sra aojih, 
BepOHTHO, npH6jIH3HTCH k TpeM .HeTBep- 
THM. 

O^HaKO rn6KHe npoH3BOACTBeHHbie 

CHCTeMH TOMCe CTajIKHBaiOTCH C npHHUH- 
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Bydt/mee e nacTonmeM 



rwajibHbiMH orpaHHHeHHHMH. M hx, no- 
BHAHMOMy, Hejib3H npeoAOJieTb b paMKax 
ctapofl npoMbiinjieHHOH HAeojiorHH. Ko- 
HeqHO, TpyAHO corJiacHTbCH c HurHJiH- 

CTHMeCKOH OUeHKOH TH<5KHX npOH3BOA- 
CTBCHHblX CHCTeM, XOTH OHa AaeTca noA- 
qac h KpynHWMH cneuHajiHCTaMH. ITIC 
HMeiOT HeMajibie pesepBbi &jin coBepuieH- 

CTBOBaHHH H npHCnOCOftfleHHH K HOBbIM 
HHAyCTpHaJIbHblM (})yHKUHHM, He TOBOpH 

y>K o tom, hto ohh Ma nopHAOK nep- 

CneKTHBHee pOTOpHHX H pOTOpHO-KOH- 

BeflepHbix jiHHHfl. Ho h fnC He B coctoh- 
hhh ofiecneqHTb cTpaTerHqecKHe HHTepecbi 

pa3BHTHH npOHSBOAHTeJIbHblX CHJl. TIpO- 
AyKTHBHOCTb H 3(j)<J3eKTHBHOCTb T&KOfi 

CHCTeMbi HMeiot hcho oqepqeHHbie rpaHH- 
Ubi, h b njiane HHAycTpHajibHOH sbojiio- 
Uhh OHa, BepoHTHO, npeAcfaBjiHeT co6oh 
Ty nHKOByio BeTBb. 

Po6oTH3anHH caMa no ce6e He mojkct 
RSLTb jKejiaeMoro ac})(j)eKTa. MexaHHqe- 
CKHH po6oT — 3to nonpoery nojiH(J)yHK- 
UHOHajibHafl MamHHa c «pa3HonjiaHOBbiM» 
pa6oMHM opraHOM. Me»<Ay TeM TpaeKTO- 
pHH ABH>KeHHH ee oqeHb cjio>KHa, a cre- 
netft CBoeoAbi «pyKH» orpaHHHHBaeTcn 

KdFrCTpyKTHBHblMH OC06eHHOCTHMH MCXa- 

Hft3Ma. Hcho, mto ueHa TaKoft th6kocth 
cjihiiikom BbicoKa. HaiviHAHbiH npHMep — 
66pa6aTbiBatomHH ueHTp. Bee onepauHH 
b HeM nbcjieAOBaTejibHO coBepmaiOTCH 
oahhm h TeM me opraHOM, cneunajib- 
ho npHcnocofijieHHbiM k Hanfiojiee «KBa- 

-JIH(})HUHpOBaHHbIM» ACHCTBHHM. To eCTb 

AOporocTOHiUHH HHCTpyMeHT, o6jiaAaio- 

lUHH OFpOMHHM HH^yCTpHaJlbHblM noTeH- 

UHajiOM, Hcno^b3yeTGH b ochobhom ajih 

BbinOJIHeHHH MeJIKHX, HexHTpbix pa6oT. 

Mohcho, KOHeHHO, yHHBepcajiM3Hpo- 

BaTb MexaHH^ecKHH pofioT, npHA^W eMy 

HCKyCCTBeHHbie MblUIUbl H3 nbJiHMepoB. 

TaK, HccJieAOBaTejibCKan rpynna yHH- 
BepcHTeTa r. FyjiJia (BejiHKo6pHTaHHH) 
nwTaeTCH co3AaTb pafioqne KOHeqHocra, 
KOTopwe cnoco6Hbi h pacrepeTb b nopo- 
uiok 6HJibnpAHHH map, h MaHHnyjiHpo- 
BaTb xpynKHM hhuom. Ho ecjiH paHbiue c 

nOMQUXbK) SJieKTpHHeCKHX, THApaBJIHHe- 
CKHX H nHeBMaTHHecKHX MexaHH3M0B ao- 

CTHrajiacb BbicoKaa TOHHocTb pa6oTbi, ho 
noMTH He 6biJio jiobkocth, to Tenepb 6jia- 
roAapfl aJiacTHHHbiM (coKpamaiomHMCfl 



H paCTHrHBaiOU^HMCH nOA OCMOTHqeCKHM 

AaBjieHneM) MjdiimaM yAacrca HaAeJiHTb 
po6oT jioBKocTbK), ho CHJibHo noerpaAaeT 
TOMHOCTb HcnojiHeHHH pa6oTbi. 3to, no 
cymecTBy, He qTo hhoc, KaK «OHejioBe- 
neHHe» po6oTa. Ho MejioBeK b cBoe Bpe- 
mh noTOMy h Bbiineji nocpeACTBOM HHAy- 
ctphh 3a coScTBeHHbie npeAejibi, hto 
eMy, ecjiH Aa>Ke oh o6jiajxaj\ qyAOBHiUHOH 
chjioh, 6biJio He no njieqy peiueHHe 
p«Aa KJiioqeBbix npoH3BOACTBeHHbix 3a- 
Aaq. 

K TOMy TKe aBTOMaTH3HpOBaHHbie 

TpancnopTHbie cpeACTBa, BxoAHiUHe b 
mC, cjia6o oKynaiOT noHeceHHbie Ha hhx 
3aTpaTbi. FIpeAMeT noAOJiry ocTaetcn b 
tom hjih hhom o6pa6aTbiBaiomeM neHTpe, 
h ero TpaHcnopTHpoBKa HBjineTCH cpaB- 
HHTejibHo peAKHM co6biraeM. K TOMy )Ke 
HeoAHHaKOBaa npoH3BOAHTe;ibHOCTb pa3- 

HblX CTaHKOB HCKJIIOMaeT B03MO>KHOCTb 

MaecoBbix HenocpeACTBeHHbix odMeHOB 
Me>KAy hhmh. Tpe6yiOTCH cneuHajibHbie 
aBTOMaTH3HpoBaHHbie CKJiaAbi, KyAa ot- 
npaBJiHioTCH npeAMeTbi Ha BpeMeHHoe 
xpaHeHHe, c TeM mtoSw noTOM H3- 
BJieqb hx h nepeAaTb oqepeAHOMy cTaH- 

Ky. riOBTOMy HHAyCTpHaJIbHblH CMblCJI 

Me>KCTaHoqHbix TpaHcnopTHbix cpeACTB 
BO MHOrOM «AeBaJibBHpyeTCH». 

He cjiyqafiHO ueHTp TH>KecTH b hc- 

nOJIb30BaHHH po60TOB H aBTOMaTHqeCKHX 
CHCTeM JIOKHT B 06jiaCTH H3rOTOBJieHHH 

qacTefl h AeTajiefl. Hto >Ke KacaeTCH, 
HanpHMep, ' c6opoqHbix jihhhh, to ohh 
ocTaKDTCH KaK 6bi Ha nepH({)epHH sthx 

peBOJIIOUHOHHblX npOUeCCOB. ABTOMaTH3a- 

Uhh pafioTaiomero OKpy>KeHHH ropa3AO 
6ojiee KanHTajioeMKa h MeHee pe3yjib- 
TaTHBHa, H3-3a qero TaK h He yAaeTCH 
AO KOHua BCTpoHTb b Hero MexaHHqe- 
CKHe po6oTbi. To ecTb 4>aKTHqecKH 
rjiaBHoe npeHMymeCTBO th6khx npoH3- 

BOACTBeHHblX CHCTeM COCTOHlUee B co- 
qeTaHHH AHHaMHKH CO CTafiHJIbHOCTblO, 
060paqHBaeTCH TOpM030M ajih pa3BH- 
THH npOH3BOAHTejIbHbIX CHJI, h6o 3TO 

coqeTaHHe He mo>kct nepenra bo BHyTpeH- 
Hee eAHHCTBO. 

HTaK, rn6KHe npoH3BOACTBeHHbie ch- 
CTeMbi, ocHOBaHHbie Ha MexaHHqecKOM 
(BemecTBeHHOM) B3aHMOAeftcTBHH pa6o- 
qeft MaiiiHHbi c npeAMeTOM TpyAa, He 
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cnoco6Hbi a^eKBaTHO BbinojiHHTb «npeA- 
nHcaHHbie» HM 4>yHKUHH. 3Aecb yHHBep- 

CaJIbHOCTb aBTOHOMHblX HH(})OpMaUHQHHO- 

ynpaBJiHioiuHx chctcm h hx SHepreTHqe- 
ckhh xapaKTep, no cymecTBy, BcrynaipT b 
npoTHBope^He c orpaHHqeHHOCTbio h 
BeiuecTBeHHoft npnpoAoft MexaHHqecKofi 

npOH3BOACTBeHHOH 6a3bl. 3tH CHCTeMM 
yme BblHLJIH 3a paMKH MaiUHHHO-HH- 
AyCTpHaJIbHOH CTyneHH pa3BHTHH npOH3- 
BOAHTejlbHblX CHJI, OHH COBepUIHJIH npO- 

pbiB b 6yAyiu.ee. Ho hx «TejiecHbie» 
(})opMbi npeBpaTHJiHCb b okobh, cAep>KH- 
BaiomHe HaerynjieHHe HOBoft apbi. £jih 
Toro qTo6bi pa3peiiiHTb sto npOTHBope- 
qae, HeoSxoAHMO HHoe, aAeKBaraoe aB- 
TOHOMHblM HH(})opMauHOHHO-3HepreTHqe- 
ckhm CHCTeMaM ynpaBJieHHH «pa6oqee 
Tejio», KOTopoe 6yAeT B03AeftcTBOBaTb 
Ha npeAMeT TpyAa c noMombio 3HeprHH, 
He nymzaiomemn b khkom-to oco6om 

HOCHTejie. 3Ty-TQ (J)yHKUHK) H MOryT B3HTb 

Ha ce6n jia3epHbie ycTpoHCTBa. 



B cepe^HHe TeKymero cmneTHH bxo- 

Ae He3aBHCHMUX HCCJieAOBaHHH COBeT- 

ckhx yqenbix H. I\ Bacosa h A. M. Ilpo- 
xopoBa h aiviepHKaHCKoro (J)H3HKa M. Ta- 
ynca 6hji H3o6peTeH Jia3ep, H3Jiyqaio- 

IIJHH KOrepeHTHblH H MOHOXpOMaTHqeCKHH 

cBeT. B OTjinqne ot ofibiqHoro CBeTOBO- 
ro jiyqa, AOBOJibHO 6bicTpo cjiafieiomero 
h pacceHBaiomerocH, oh ABH>KeTCH b bh- 
Ae y3Koro nyqKa H3JiyqeHHH Ha oqeHb 
SojibuiHe paccTOHHHH. OaKTHqecKH b jia- 
3epHOM H3JiyqeHHH Majio qTo ocrae-rcn ot 
«Tpa,HHUHOHHoro» 6ecKOHeqHoro Jiyqa. 
3to npocTO onpeAejieHHbifl crycTOK 3Hep- 

THH, OTOpBaBHIHHCH OT yCTaHOBKH H pac- 

npocTpaHHiomHHCH b OKpyacaiomeM npo- 

CTpaHCTBe. Ho KOe-qTO BCe-TaKH poahht 

Jiyq Jia3epa c ofibiKHOBeHHbiM cbctom: 

06a OHH nOA^HHHIOTCH OHTHqeCKHM 3aKO- 

HaM h nepeiviemaioTCH c OAHHaKOBofi cko- 

pOCTbK). 

B qeM me coctoht peBOjnouHOHHan 
npnpoAa Jia3epHbix yeraHOBOK? ripe>KAe 
Bcero b tom, qTO Jia3epbi noBbiuiaiOT 
KaqecTBO SHeprHH. KorepeHTHOCTb Jia- 
3epHoro Jiyqa BKyne c ero Majiofi yr- 

JIOBoft paCXOAHMOCTbK) H BHdOKOH njiot- 



HOCTbio SHepreTHqecKoro noroKa 03HaqaeT 
oqeHb HH3Kyio SHTponHHHOCTb. A Ha Ca- 
se CTOJIb BblCOKOKaqeCTBeHHOft SHeprHH 

moh<ho co3AaTb coBepuieHHO HOBbie opy- 
AHH— qpe3BbiqaHHO ToqHO HanpaBjieH- 

Hbie, C KOJIOCCaJIbHOH CHJIOH B03AeHCTByK)- 

mne Ha npe^MeT TpyAa h, KaK cjieACTBHe, 
3HaqHTejibH0 sKOHOMamHe pa6oqee npo- 

CTpaHCTBO. 

Zlajiee. Hcnojib30BaHHe jia3epHbix yc- 
TaHOBOK 3HaMeHyeT HenocpeACTBeHHyio 
peBOJiK)UHio b caMHx opyAHax TpyAa. 
Ohh no3BOJiHK)T He npocTO TH6KO pearH- 
posaTb Ha cymecTBeHHwe H3MeHeHH« b yn- 
paBjiHiomHx nporpaMMax, ho h npeaejib- 
ho qeTKO BunojiHHTb KOMaHAH no 06- 
pa6oTKe HcxoAHoro MaTepHaJia. 3to Ae- 
jiaeT jia3epHoe opyAHe yHHBepcajibHbiM 
HHCTpyMeHTOM, MrHOBeHHO nepecTpan- 

BaK)UI,HMCH ajih OCymeCTBJieHHH HOBHX 
npOH3BOACTBeHHMX 4>yHKUHH. OHO H3H3- 

qajibHO He npHBH3HBaeTCH k TeM hah 
hhmm BHAaM pa6oT, a o6AaAaeT «6ec- 
KOHeqHO» ujHpoKHM paOoqHM AHana30- 
hom. Mto me KacaetcH KOHKpeTHoro 
coAep>KaHHH npoH3BOAHMWx AeftcTBjpi', 
to oho uejiHKOM 3aAaeTCH nporpaMMQfti 
ynpaBJiHiomeft HHAycTpnajibHbiM npouec- 
com. 5 

HaKOHeu, peBOJiiouHOHHoe 3HaqeHHe 
jia3epHbix ycTaHOBOK oCycjioBAeHo npn- 
mmm — 6e3 BemecTBeHHhix HOCHxejiefl — 
noABOAOM 3HeprHH k npeAMeTy TpyAa. 
CTaAo 6biTb, 3HeprHH Jia3epa npeBpa- 

UJ,aeTCH B CaMOCTOHTeAbHWH npoMbiiu- 

jieHHbifl (J)aKTop r HenocpeACTBeHHO B03- 
AeficTByioiuHH Ha o6pa6aTHBaeMbiH MaTe- 
pHaji h 3HaqHTejibHO pacuiHpfliomHH 
npaKTHqecKHe bo3mo>khocth cpeACTB npo- 

H3BOACTBa. 

3Ta oco6eHHocTb Jia3epHbix ycTpoflcTB 
OTqeTJiHBO npocTynaeT Ha nepeAopux 
py6e>Kax HTP, TaM, rAe ocrpee qyBCTBy- 
eTCH HeoSxoAHMocTb npeoAOJieTb BHyT- 
peHHHe orpaHHqeHHH cymecTByiomnx 

HHAyCTpHaJIbHblX CHCTeM. CKa>KeM, KOH- 

AeHcaTopHbifi HaKonHTejib, Hcnojib3yeMbiH 
b npouecce BKcnepHMeHTajibHoro H3yqe- 

HHH TepMOHAepHOrO CHHTe3a, B UeJIOM 

BnojiHe cpaBHHM no moiuhocth c Jia3ep- 
hmm JiyqoM, ho ycTynaeT eMy no cJ)yHAa- 
MeHTaAbHWM napaMeTpaM, KacaiomnMCH 

AOCTaBKH 3HeprHH K MHUJeHH. ECAH ttpk- 
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SerHYTb k 3JieKTpopa3PH.aHOMy MeTOiiy 
HarpeBa njia3Mbi, to He o6oftTHHCb 6e3 

SJieKTpOAOB, IIOABOAHIUHX SHeprHK) K MH- 
llieHH. A 3TO, B CBOK) OMepeAb, CTaBHT 

npeaeji mouxhocth, a 3Ha^HT h njioTHocTH 

SHeprHH. IljIOTHOCTb MOIUHOCTH HHKaK 
He MO>KeT npeBMCHTb KDHTHqeCKVK) 
Be^HMHHy, npH KOTOpOH SJieKTpOAbl 

HaMHyT pa3pyiuaTbCH. Mto >Ke Kaca- 
eTCH jia3epHbix mctoaob HarpeBa njia3- 
mm, to ajih hhx HeT TaKoro 6apbepa, 
h6o ohh He TpefiyioT KaKOH 6bi to hh 

6b!JIO MexaHHueCKOH CBH3H MHUieHH C HC- 

tohhhkom 3HeprHH. Hao6opoT, BblXOAHbie 
KacKa^bi Jia3epoB MoryT HaxoAHTbCH Ha 

paCCTOHHHH AeCHTKOB H Aa>Ke COTeH 
MeTpOB OT MHIlieHH. ECJIH HTO H OrpaHH- 
MHBaeT nJIOTHOCTb IIOABOAHMOH MOIUHOCTH 
JiasepHOH 3HepFHH, TO 3T0 &H(f>paKUHOH- 

Hbie cBOHCTBa H3JiyHeHHH h afieppauHOH- 
Hbie napaivteTpbi (})OKycHpyiomHX cHCTeM. 
HHAycTpHajibHoe npHMeHeHHe Jia3ep- 
hhx ycTaHOBOK 3HaMeHyeT co6oh pojK^e- 
HHe opyAHH Tpy^a npHHUHnnajibHo ho- 
Boro THna, HenocpeacTBeHHO peajiH3yio- 
iuhx b hcxoahom MaTepnajie 3aAaHHyio 
4>yHKUHio. Ohh cjiy>KaT Heo6xoAHMofi 
ochoboh Bceo6mefi 3HepreTHnecKOH op- 
raHH3auHH npOMbiuuieHHbix npoueccoB, 
OTOABHran Ha 3aAHHH njiaH o6mch 
BemecTBOM h MexaHHqecKoe B3aHMo- 
AeflcTBHe paSoneH MauiHHbi c npe^MeTOM 
Tpyaa. C noBceMecTHbiM BHeapeHHeM 
jia3epoB KaK opyAHH Tpy^a SHeprHH 
CTaHeT rJiaBHbiM areHTOM npoH3BOACTBeH- 
hoh AeHTejibHOCTH. BemecTBeHHOMy >Ke 
cy6cTpaTy 6y^eT OTBe^eHa pojib Bcno- 
MoraTejibHoro, «nepH(})epHHHoro» (J>aKTO- 
pa, KOTOpbiH nocjiy>KHT cBoeo6pa3HOH 
HH(})pacTpyKTypoH, He npHHHMaiomeft 
pemaiomero yqacTHH b caMOM aKTe 
B03AeHCTBHH Ha o6pa6aTbiBaeMbifi Ma- 
Tepnaji. 



HH(J)opMauHOHHaH h jia3epHan peBO- 

JIIOUHH A0CTHI7IH HWHe 3pejiux (J)a3 B CBO- 
eM pa3BHTHH. H TyT 06Hapy>KHJI0Cb, 

mto cymecTByeT uejibifi pao, KjiioqeBbix 
ToneK, b kotophx ohh nepeceKaiOTCH. 
Hbho npocTynnjia BHyTpeHHHH CBH3b 
Me>K^y KOMnbioTepHbiMH yerpoHCTBaMH 



h Jia3epHbiMH ycTaHOBKaMH. Hx opra- 
HHqecKoe coe^HHeHHe h ecTb, no cyTH, 
TexHOJiorHqecKoe HApo hoboh HHAycrpH- 

aJlbHOH peBOJIKDUHH. 

B qeM >Ke Bbipa>KaeTCH eAHHCTBo 
jia3epHbix h KOMnbioTepHbix ycrpoHCTB? 
Bo-neoBbix- ccjih KOMnbioTepbi noBbiiuaiOT 
KaqecTBO nojiyqaeMOH HH(J>opMauHH h co3- 

ZiaiOT B03MO>KHOCTb nOCTOHHHOH pa60TbI 

b AHajioroBOM pe>KHMe^ to Jia3epu ao- 
CTaBjiHioT 3HeprHK) KaqecTBeHHO HOBoro 
THna, KOTopaa xapaKTepH3yeTcn He npo- 

CTO HH3KOH 3HTpOnHHHOCTbK>, HO IlpeXC- 

Ae Bcero KOHueHTpauHefi b Majibix o6t>- 
eMax h HCKJiioqHTejibHOH HanpaBJieH- 

HOCTbK). 

Bo-BTOpWX, Ka>KAOe H3 3THX ycT- 
POHCTB BbI3bIBaeT peBOJIIOUHOHHOe o6hob- 
JieHHe npOH3BOAHTeJlbHbIX CHJ!. KOMHbK)- 

Tepw, KOTopue o6pa6aTbiBaioT uiHpOKHe 
HH(J)opMauHOHHbie MaccHBw 6e3 nepeHoca 
BemecTBa, no3BOJiHK)T MO^ejinpoBaTb 
MMCJiHTejibHwe crpyKTypbi h, onpeAMeqH- 
BaH hx b MaTepnajibHbix (J>opMax, 
CTaHOBHTCH yHHBepcajibHbiMH HHCTpyMeH- 

TaMH ynpaBJieHHH. B cboio oqepe,zib, 
Jia3epw, o6jiaAan cbohctbom npHMO 
noABOAHTb 3HeprHK) k npe^MeTy Tpy- 
jxa, cjiy>KaT o6-beKTHBHofl ochoboh ajih 
C03AaHHH yHHBepcajibHbix cpe^CTB npoH3- 
BOACTBa, roTOBbix k pa6oTe no jno6biM 
KOMnbiOTepHbiM nporpaMMaM h onepaTHB- 
ho pearnpyioiuHx Ha hx MOAH(|)HKauHH. 
H HaKOHeu, B-TpeTbHx, b nepcneKTHBe 
KOMnbioTepHbie h jia3epHbie ycTpoflcTBa 

AOJIJKHH 06-beAHHHTbCH B UeJIOCTHbie 
npOMblLHJieHHWe CHCTeMW KaK OCHOBHbie 

KOHCTpyKTHBHwe 3JieMeHTbi 6y,ziymHx 3a- 

BOAOB-aBTOMaTOB. B TaKHX CHCTeMaX 
HH(J)OpMaUHOHHO-BUMHCJIHTeJIbHbie UeHT- 
PM 6yAyT CJiy>KHTb HCTOMHHKaMH aBTO- 

HOMHoro ynpaBJieHHH npoH3BOACTBeHHbi- 
mh npoueccaMH, a Jia3epw, «otbct- 
CTBeHHwe» 3a 3HepreTHqecKoe B3aHMO- 
AeficTBHe KjnoqeBwx npOMbiuuieHHbix 
CTpyKTyp, — CHa6>KaTb 3th ynpaBJiaiomHe 

KOMnjieKCbl HeofixOAHMblMH OpyAHHMH 

Tpy^a, KOTopue b coctohhhh BbinojiHHTb 
npaKTHqecKH JiK)6yio paSoqyio nporpaM- 
My. 3to 03Haqajio 6bi po>KAeHHe no- 
HacTOHiueMy th6khx h yHHBepcajibHbix 

npOH3BOACTBeHHbIX CHCTeM. 

Ho mo>kho jih npeoAOJieTb TexHOJio- 
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rHqecKHe npoTHBopeqHH n~IC Ha 6a3e 
jia3epHO-KOMnbK)TepHwx ycTaHOBOK? Oqe- 
bhaho, aa. H b nojib3y SToro roBopjrr 
ABa (})aKTopa. 

OepBbiH. HivieHHO Jia3epw no3BOJiaioT 
nojiHOCTbio po6oTH3HpOBaTb CTaHKH, npe- 
Bpaman hx b aBTOHOMHtae cpeaerBa 
SHepreTHnecKoro B03AeficTBHH Ha npeA- 
MeT Tpyaa. TeM caMbiM AOCTHraeTca 
yHHBepcajibHOCTb pa6oqnx opraHOB, a 
HH(})opMauHOHHoe ynpaBJieHHe npHo6pe- 
TaeT HenpepbiBHbifi xapaKTep. CBoeft 
cnocofiHocTbio nepeHajia>KHBaTbCH nyTeM 
UH({)poBoro nepenporpaMMKposaHHH 6eso 

BCHKHX KOHCTpyKTHBHMX H3MeHeHHH TYIC 
npeBOCXO^HT Tpa^HUHOHHOe npOH3BOA" 
CTBO C >KeCTKOH TeXHOJIOrHMeCKOH oc- 

HacTKoS. Ho OHa Bcer^a orpaHHqeHa 
3aAaHHbiM pa6oqHM AHana30HOM c ahc- 

KpCTHblM Ha6opOM BOSMOJKHOCTefi, KOTO- 

pue npeAonpe^ejiHiOT cojxepmaHue npo- 
rpaMM. Mto me KacaeTca aBTOHOMHO- 
ro po6oTa c jia3epHbiM pafioqHM op- 
raHOM, to ero AHana30H npaKTHqecKH 
6ecKOHeqeH, a KOHKpeTHbie AeficTBHH o6y- 
cJiOBJieHbi HCKJiioqHTejibHO ynpaBJieHqe- 
ckhmh KOMaHAaMH. HHaqe roBopn, npo- 
rpaMMa raKoro po6oTa noqTH He 3aBHCHT 
OT erO KOHCTpyKTHBHblX xapaKTepHCTHK, 
paBHO KaK h ot «THna>Ka» o6pa6aTbi- 
BaeMbix AeTajiefi. IloaTOMy TyT oTna^aeT 
Heo6xoAHMOcTb h b cneunajibHOM npH- 
cnoco6jieHHH pafioqero opraHa k oco6o 

CJK»KHbIM npOH3BOACTBeHHbIM (})yHKUHHM. 
H BTOpOH (j)aKTOp. ABTOHOMHbie pO- 

6otm c Jia3epHWM pafioqHM opraHOM 
He TpeSyioT uiHpoKofl TpaHcnopTHofi ce- 
th, He roBopa ym 06 h3bhjihctoh TpaeK- 
TopHH ABH>KeHHH npe^MeTa o6pa6oTKH. 

rilC COGTOHT H3 pa3HOTHnHHX CTaHKOB 

hjih o6pa6aTbiBaiomHx ueHTpoB, Me>K^y 
KOTopbiMH pacnpe^eJiHiOTCH Te hjih HHbie 
4>parMeHTbi npoH3BOACTBeHHoro npouec- 
ca. EcrecTBeHHO, qTO 6e3 hx TpaHcnopra- 

POBKH HeJIb3H AOOHTbCH eAHHOrO 3aMKHy- 

Toro npoH3BOj3,CTBeH^oro uHKJia. Me^Ay 
TeM Jia3epHO-KOMnbK)TepHbie CHcreMbi 
yHHBepcajibHbi. Hx np0H3B0AHTejibH0CTb 
npaKTHqecKH o^HonopaaKOBa. A noTOMy, 
ecjiH npHAaTb hm eme h HeKOTopyio 
noABH^KHOCTb, noTpeoHocTb b TpaHcnopTe 
mo>kho cBecTH k MHHHMyMy. ripnqeM oc- 
TaBiuaHCH qacTb TpaHcnopTHofi HH(})pa- 



CTpyKTypw 0Ka>KeTCH 3(J)({)eKTHBHee, no- 
CKOJibKy OHa OyaeT Oojiee sarpyateHa 
h o6ecneqHT npHMue cbh3h ueTKjxy ot- 
AeJibHbiMH po6oTaMH. B HTore y^acTCH 

060HTHCb 6e3 KpynHWX aBTOMaTH3HpOBaH- 

Hbix CKJiaAOB, Ha KOTopwe npe^MeT Tpy- 
aa nocTynaeT TOJibKO 3aTeM, qTo6w 
OKOJibHbiM nyTeM HanpaBHTbcn k apyroMy 
cTaHKy hjih o6pa6aTHBaiomeMy ueHTpy. 
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HayqHo-TexHHqecKHH nporpecc Bee 
6ojibme cfijiHxcaeT HHchopMauHOHHyio h 
jia3epHyio peBOJiiouHH, npeaBeman hx 
cjiHHHHe h Bceofimyio 3HepreTH3auHio 
npoH3BOACTBa. Yme ceroAHH B03HHKaeT 
uejibiH pan, «cpameHHbix» TexHOJiornqe- 

CKHX (^OpM, HBJIHIOmHXCH, no CyTH, 
npeABeCTHHliaMH HOBOrO HHiWCTpHaJIbHO- 

ro npopwBa. npnqeM 3tot npouecc H^eT 
cpa3y b o6ohx HanpaBJieHHHx. 

TaK, H3yqeHHe npofijieMbi TepMoaaep- 
Horo cHHTe3a, b kotopom jia3epHbie yc- 
TaHOBKH 3aHHMaioT BeAymee nojio>KeHHe, 
o6orauiaeTCH npHHUHnHajibHO hobhmh 
bo3mo>khocthmh fijiaro^apH npHMeHeHHK) 
KOMnbiOTepHbix cHCTeM. MaTepnajibHO- 
npeAMeTHbifi 3KcnepHMeHT (b OTJinqHe ot 
MauiHHHoro SKcnepHMeHTa h qHCJieHHoro 

MOAejIHpOBaHHH) HOCHT y>Ke CTOJIb rpo- 

mo3Akhh h pa3BeTBJieHHbifi xapaKTep, 
qTO HeH36e>KHO ycKOJib3aeT H3-noA Heno- 
cpeACTBeHHoro kohtpojih qejiOBeKa. H TyT 
Ha noMomb npnxoAHT HOBefiuiHe KOMnbio- 
Tepbi, HMeiomne He6ojibiuHe ra6apHTw 
h OTJiHqaiomHecH SucTpoAeHCTBHeM, Ha- 

AeJKHOCTblO H BnOJIHe AOCTynHOH CTOH- 

Mocxbio ycjioBHofi eAHHHUbi o6pa6oTKH 
HH(J)opMauHH. BbicoKan Mepa opraHH3a- 
Uhh h BH3yajiH3auHH nocTynaiomeft hh- 
(})opMauHH no3Boji«eT HccjieAOBaTejiio 

BMeiUHBaTbCH B AeHCTBHH KOMnblOTepa 

npHMO b xo,zie SKcnepHMeHTa — b hh- 
TepBajiax Me>KAy HMnyjibcaMH Jia3ep- 

HOH yCTaHOBKH. A MHHHaTK)pH3aUHH 

h 6ojibiiiHe HHTerpajibHbie cxeMta — 
3to ofi-beKTHBHaH 6a3a ajih nepexo^a 

K HH(J)OpMaUHOHHbIM CHCTeMaM aBTOHOM- 

Horo ynpaBJieHHH 3KcnepHMeHTajibHWM 
npoueccoM. 

B cbok) oqepe^b, Jia3epbi Haxo^HT 
HenocpeACTBeHHoe npHMeHeHHe b HH(J)op- 
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MaUHOHHblX yQjpoHCTBax. OAHH-eAHH- 

CTBeHHbift jia3epHbift Jiyq, 6eryiuHH no 
CTeKJiHHHOMy BOJiHOBO^y, peajiH3yeT mho- 

^CeCTBO HHC^OpMaUHOHHblX nOTOKOB, 3KBH- 

BajieHTHbix 30 — 40 xbicnqaivi xejiec{)OHHbix 
pasroBOpoB. JIasepHbie ycxaHOBKK — 
rJiaBHbie opy^HH co3,naHHH coBpeMeHHbix 
CHCTeM KOMnbKyrepHOH naMHTH. C no- 
Mombio jia3epoB y^aeTCH Ha toh >Ke njio- 
ma^H yMecTHTb b xbicnqy pa3 6ojibnie 
HH(})opMauHH, qeM ee co,nep>KHXcH b Mar- 
hhthhx njieHKax. B onxHqecKHx AHCKax 

HH(J)OpMaUHH 3anHCbIBaeTCH Jia3epHbIM 

jiyqoM h hm >Ke (H3JiyqeHHeM Majiofi moiu- 
hocth) CMHTbiBaeTCH. BjiaroAapa jia3e- 
py BnepBbie y^ajiocb HaHecTH CBepxnpo- 
boahiuhh MaTepHaji HenocpeACTBeHHO 

Ha KpeMHHH, qXO pe3KO yBeJIHHHJIO 

SbicTpoAeficTBHe KOMnbK>Tepa. Hey^aqn 
npe^biixymHX onbiTOB Shjih o6ycjiOBjieHbi 
xeM, qxo o6e cy6cxaHUHH pacnjiaBjin- 
■jiH.cb.noA BOSACHCTBHeM bhcokhx xeMne- 
paxyp. JIa3ep >Ke no3BOJMJi «BHe;ipHXb>> 
CBepxnpOBOAHHK 6e3 cHJibHoro pa3orpeBa 

nOAJIOJKKH. 

OAHaKO jia3epHO-KOMnbioxepHbiH ajib- 
hhc — 9X0 He npocxo pocxoK 6yny- 
meft HH^ycxpHH, npoSHBaioiuHftcn Ha ne- 
peaoBbix py6e>Kax HayqHO-xexHHqecKoro 
nporpecca. 3xa xexHOJiorHqecKaa (})opMa 
Hcnojib3yexcH y>Ke h b caMbix pacnpo- 
cxpaHeHHbix 6bixoBbix KOHxencxax, HanpH- 
Mep b uiBeftHbix axejibe. SjieKxpoHHan 
aBxoiviaxHqecKaH cxepeoKaMepa cHHMaex 
c KJineHxa Mepny b xpex H3MepeHHHx. 
3axeM KOMnbioxep o6pa6axbiBaex nojiy- 
qeHHwe aaHHbie. H HaKOHeu, oh HanpaB- 
jinex Jia3epHbift Jiyq Ha nojioxHO TKaHH. 
B cqnxaHHwe aojih ceKyHAbi Maxepnaji 
pacKpaHBaexcH b xohhom cooxbcxcxbhh c 
3ajXaHHbiMH napaMexpaMH. ripnqeM xaKan 
jia3epHO-KOMnbioxepHaH cncxeivia MO>Kex 
jierKO nepecxponxbCH. 

3xo Bee noKa jinuib nepBbie «jiac- 

XOMKH» HOBOH HH^yCXpHajIbHOH peBOJTK)- 

Uhh. Ohh CKopee HaMeqaiox ee rjiaB- 
hvio xeH^eHUHK), He>KejiH npe^cxaiox b 
KaqecxBe KOHeqHbix npo,nyKXOB. H ox ox- 



HOCHxejibHO Hecjio>KHoro «qy,no-3aKpoH- 
m > HKa» BecbMa aajieKO ox aBxoHOMHoro 
jia3epHO-KOMnbioxepHoro 3aBO,aa. Hobwh 

peBOJIIOUHOHHblH nepeBOpOX B npOH3BOAH- 

xejibHbix cHJiax 3aBepinHxca xoraa, Kor^a 
He TOJibKO 6y#ex najia>KeHO yHHsepcajib- 
HO-rn6Koe HH^opMauHOHHO-SHeprexHqe- 
CKoe npoH3BOACXBO, ho h npH^ex b co- 
oxBexcxBHe c ero coScxBeHHOH npHpo/joft 
xa MaxepHajibHaH 6a3a, Ha Koxopon oho 
4>yHKUHOHHpyex. A 3xo 03Haqaex, qxo po- 
6oxbi c jiasepHbiM pa6oqHM opranoM cmo- 
ryx co3AaBaxb ce6e uojxo6hux b kohxck- 
cxe aBxoMaxHqecKofl npoH3BOACXBeHHoft 
HH(j)pacxpyKxypbi. 

* * * 

B qe.M me npaKXH.qecKHH cmmcji 
axoro xexHOJiorHqecKoro nporH03a? Mxo 
oh Bbipa>Kaex — HCxopHqecKyio HeH3- 
6e>KHOcxb hjih cy6i>eKXHBHoe npe^noqxe- 
HHe, He HMeiomee KopHeft b HH^ycxpH- 

aJIbHblX peaJIHHX? llO-BHAHMOMy, HH xo, 

hh npyroe. B H6M cxsaqeHa o^Ha H3 

XeH^eHUHH, BbI3BaHHbIX K >KH3HH XeXHOJlO- 

rnqecKHM nporpeccoM. 3xo jinnib onpe- 
AejieHHaH npoeKUHH coBpeMeHHbix npo- 
ueccoB Ha 6yAymee. 

Ho HHKaKaa xeHAeHUHH, KOHeqHO >Ke, 
He peaJiH3yexcH aBxoMaxHqecKH. Ecjih 
ocHOBaHHan Ha ee yqexe HHAycxpnaJib- 
Han MO^ejib peajiHcxnqHa h oAHOBpeivieH- 
ho >KejiaeMa, xo Ha^o KaK MHHHMyM 
pacqncxHXb axon MO^ejiH nyxb h co3,naxb 
ycjioBHH jxjih cooxBexcxByiomero BapnaH- 

Xa pa3BHXHH. OS^eRXKBHyK) B03MO>K- 

Hocxb, po>KAaeMyio xoh hjih hhoh xeH- 
AeHUHefl, cjie^yex npexBopnxb b KOHKpex- 
Hbifl cueHapHH (AexajiH3npoBaHHbiH npo- 
eKx). A KaK axo cuejiaxb, ecjiH He Bnjie- 
cxh b caMy xKaHb o6pa30BaxejibHoro 
npouecca xexHOjiornqecKHH nporH03? Oh 
AOJi^eH cxaxb opHeHXHpoM He xojibKO 
ceroAHHuiHeft pafioxu, ho h no^roxoBKH 
6yAymHx HccjieAOBaxejieft, HH>KeHepoB h 
Apyrnx cneunajincxoB. H6o hmchho hm 
cy>KAeHO HenocpeAcxBeHHO ocymecxBHXb 

HOByK) HHAyCXpHaJIbHyK) peBOJIKDUHIO. 



